Metabolism of benz[alpha]anthracene by human bone marrow in vitro.
The metabolism of polycyclic aromatic hydrocarbons by bone marrow, mononuclear cells from normal donors and leukaemia patients in remission has been investigated. When benz[alpha]anthracene (BA) was included with marrow under cell culture conditions, it was converted to materials which were resolved into three peaks by normal phase HPLC, and which had the chromatographic characteristics of BA-dihydrodiols. Formation of hydroxymethyl-or dihydrodiol-derivatives of 7, 12-dimethylbenz[alpha]anthracene were not detected under the same conditions. The BA-metabolites were identified as BA-5,6-dihydrodiol, BA-10,11-dihydrodiol and BA-8,9-dihydrodiol. The identification was based upon chromatographic properties of the metabolites during normal and reverse phase chromatography and on UV spectral and fluorometric characterization. It was not possible to detect the formation of BA-3,4-dihydrodiol since this dihydrodiol co-elutes with BA-8,9-dihydrodiol and BA-10,11-dihydrodiol during normal phase and reverse phase chromatography, respectively. the UV spectra of BA-3,4-dihydrodiol does not have features which enable it to be readily identified in the presence of these other compounds. Formation of the dihydrodiol-metabolites was dependent on cell number and temperature. Two general cytochrome P450 inhibitors, carbon monoxide and piperonyl butoxide, blocked the formation of metabolites but the cyclooxygenase inhibitor, indomethacin had no effect. Large variations were observed in the capacity of marrow from different individuals to form benz[alpha]anthracene-dihydrodiols but, in each sample where dihydrodiols were formed, the relative amount of each metabolite was BA-8,9-dihydrodiol >> BA-5,6-dihydrodiol > BA-10,11-dihydrodiol. Factors which may contribute to this variation, including disease status, genetic and environmental agents, are considered.